The engineering o f m olecules and m olecular system s that can form nanom eter-sized structures is currently receiving a great deal o f a tten tion .1' ~31 A n interesting challenge is the construc tion o f m olecular w ires and m olecular channels capable o f transporting electrons and ions. F or exam ple, phthalocyanines substituted w ith long hyd rocarbon side chains have been report ed to form con d u ctin g m esoph ases in w hich the m olecules are stacked in colum ns. E lectron condu ction within the colum ns is fast, w hereas it is slo w betw een the colu m ns.14,51 In previous papers w e have sh ow n that crow n ether m olecules can be stacked to create ion con d u ctin g chann els.16,71 H ere we describe a novel liquid-crystalline m olecule (I) that sell-assem bles in n^n 1^0Ĉ -0 0-o ochloroform solu tion to form a m olecular cable. This cable c o n tains a central wire o f stacked p h thalocyan ines, four m olecular [''■ ] Prof, Dr. R. .1
COM M UNICATIO NS b rom id e (-» 3) and su b seq u e n tly con verted into 3,4-b is(d ec o x y )p h e n o l (4) by a B a e y e r -V illiger typ e o f o x id a tio n .[8] Treat m en t o f th e p h en ol w ith F re m y 's r a d ic a l^1 un d er ph ase transfer c o n d itio n s yielded 4 ,5 -b is(d e c o x y )-1 ,2 -b e n z o q u in o n e (5), w h ich was co n v erted in to l,2 -b is (a c e to x y )-4 ,5 -b is(d e c o x y )b e n z c n e (6; for ch aracterization see T ab le 1) b y red u ction w ith zin c/ acetic acid /a cetic anh ydride. T h e o v era ll yield o f 6 from 2 w as
 Table 1 
% . T h e syn thesis o f the se c o n d b u ild in g b lock 10 w a s per form ed u sin g m ore stan d ard rea c tio n s. C a te ch o l (7) w as b rom inated an d su b seq u en tly a lk y la te d w ith tetrah yd rop yran yl-(T H P )-p rotected d ie th y len eg ly c o l m o n o c h lo r id e to give, after in situ d e p r o te ctio n , c o m p o u n d 9. R e a c tio n o f 9 w ith p -to lu en esu lfonyl ch lorid e gave c o m p o u n d 10 a s a h ig h ly v isc o u s oil in 42 % overall yield (Table 1). T h e c o u p lin g o f the tw o fragm ents was carried o u t b y first h y d ro ly zin g 6 an d su b seq u en tly trea tin g the resultin g ca tech o la te in situ w ith 10. T h e tw o b ro m in e a to m s o f 11 w ere su bstitu ted b y nitrile g r o u p s w ith co p p e r cy a n id e in 7V,7V-dim ethylfonnam ide ( D M F ) . F in a lly , th e resultin g crow n ether 12 w a s con verted in to p h th a lo c y a n in e 1 by reflu xin g in

A^.TV-dimethylaminoethanol (o v e ra ll y ield fr o m 6 an d 10 13% ). C o m p o u n d 1 w as pu rified by rep eated recrystallization from ch lo ro fo rm . S p ectro sco p ic a n d e le m en ta l an a ly sis w ere c o n sis tent w ith the p r o p o sed stru ctu re (T ab le 1). C row n ether p h th a lo cy a n in e 1 sh o w e d th erm o tro p ic liquid crystallin e beh avior as w as ev id en t from d ifferen tial scann in g calorim etry (D S C ), p o la r iz in g m ic r o sc o p y , a n d sm all an g le Xray sca tterin g (S A X S ) m ea su rem en ts. A tran sition to a highly v isc o u s, birefringent m e so p h a se w a s ob served at 148 °C o n h eat ing (AN = : 1 3 0 k J m o ]~l ). L arge h ysteresis w a s o b serv ed on c o o lin g : the transition to th e c ry sta llin e p h a se occu rred at 105 °C . N o tran sition to the iso tr o p ic p h a se w a s observed below
The structure o f the aggregates w as elucidated w ith the help o f transm ission electron m icroscop y (T E M ). C om p ou n d 1 (7 m g) w as boiled in ch loroform (1 m L ), and after the solution had c o o led , a drop o f the resulting gel w as placed on a carboncoated copper grid. A fter one m inute the grid w as blotted dry and shadow ed w ith platinum at an angle o f a p p roxim ately 45°. Two representative T E M pictures are sh ow n in Figure 2. A t low
Fig. 2. Transmission electron micrographs o f a gel of 1 in chloroform. A): Isolated single strands and bundles o f parallel strands of 1. B): Magnification showing individual strands of molecules 1, which have diameters of 60 A. m agnifications fibers with a length in the order o f m icrom eters, w hich form a netw ork structure, are observed. A t higher m agni fications these fibers are seen to con sist o f b u nd les o f single parallel strands. The thickness o f these strands equals the di am eter o f a m olecule o f 1 as estim ated from C P K space-filling m olecular m odels, that is, 5 0 -6 0 A. Several isolated strands can be observed w ith the sam e diam eter. A t low er concentra tions o f 1 in chloroform , th at is, below the gel-form in g point, fibers are still present, but they are sm aller, and n o netw ork is form ed. T he con clu sion from these experim ents is th at crow n ether p h thalocyan ine 1 self-assem bles in to extrem ely lo n g stacks o f m olecular thickness, w h ich con sist o f m ore than 104 m olecules, To the b est o f our k n ow led ge, evidence for the form ation o f such large p h thalocyan ine aggregates has n ot been reported before. A p parently, the attractive forces betw een the m olecu les are so strong that com plete solvation is prevented at ro o m tem pera-
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c a n n o t form stab le m etal c o m p lex e s. T h e g o a l o f our research w ork is the synthesis o f m a cro cy cles th a t h ave on ly a few flu o rine a to m s in corp orated
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